SUMMARY We describe serial electrocardiographic, radiological, and haemodynamic assessment of a young man with spontaneous resolution of idiopathic pulmonary hypertension which was coincident with puberty.
Idiopathic pulmonary hypertension is almost always a fatal disease with an average life expectancy after the onset of symptoms of three years in adults' and one year in children.2 A few patients, however, live much longer,?6 the longest survivals being in two patients who were still alive 27 and 38 years after the onset of their disease. 6 We know of only two published case reports, however, in which even partial regression of idiopathic pulmonary hypertension was documented. One describes a 32-year-old woman in whom the pulmonary artery pressure was initially two-thirds systemic level but decreased to less than one-half systemic level after 18 months of anticoagulant treatment.7 Another describes an 11-year-old girl in whom idiopathic pulmonary hypertension regressed after it had reached an advanced stage. Pulmonary artery pressure was at systemic level at the age of 11 years and despite anticoagulants there was progressive deterioration in symptoms until the age of 15. She appeared to improve, however, after a delayed puberty, and by the age of 19 she was asymptomatic with normal exercise tolerance and an only slightly abnormal pulmonary artery pressure of 40/ 14 mmHg. 8 The following is a unique case report in that it describes an 18-year-old man who had idiopathic pulmonary hypertension diagnosed at the age of 12 years and who, on no anticoagulant or vasodilator treatment, showed spontaneous and complete resolution of his disease by electrocardiographic, radiological, and haemodynamic assessment.
The patient weighed 3629 g (8 lb) at birth and was delivered normally at term after a pregnancy complicated by bleeding in the first trimester. Growth and development were essentially normal but at the age of 2 years, he developed temporal lobe epilepsy which was controlled with phenytoin and phenobarbitone. At 11 years of age he began to experience mild to moderate exercise intolerance and was therefore referred to Maine Medical Center for cardiac evaluation. Positive cardiac physical findings included a labile heart rhythm which ranged from 47 to 140 beats per minute, fluctuating with only slight changes in position, and a loud single second heart sound. On the electrocardiogram there was sinus rhythm and pronounced right ventricular hypertrophy (Fig. 1A) and on the chest x-ray film there was moderate cardiomegaly and a prominent main pulmonary artery. Cardiac catheterisation showed moderate pulmonary hypertension (Ppa=45/ 15 mmHg) and a raised pulmonary vascular resistance (Rp=7-7 U/M2). The pulmonary artery pressure did not decrease with either tolazoline infusion (1 mg/kg) or the administration of 100 per cent oxygen (see Table) . A xenon ventilation perfusion lung scan was also performed and was normal. Four months later the patient underwent repeat cardiac catheterisation at Children's Hospital Medical Center, Boston, for confirmation of the diagnosis. At that study, the pulmonary artery pressure was 80/55 mmHg, and pulmonary capillary wedge pressure was normal (8 to 9 mmHg). Bicycle ergometry was performed and exercise tolerance was 25 per cent of predicted in aV'L oVF
-F*b>¢ room air and 50 per cent predicted in 100 per cent oxygen. Exercise at 30 kg m/min exaggerated the pulmonary hypertension (Table) . The results of other investigations were all normal; these included liver function tests, serum protein analysis, measurements of serum creatinine kinase, an LE cell preparation, antinuclear antibody, and a rheumatoid factor latex fixation test. An electroencephalogram showed posterior slowing with no spike and wave activity and the phenytoin level was in the therapeutic range. He was discharged with the diagnosis of idiopathic pulmonary hypertension.
At home his exercise tolerance gradually improved so that three years later he was even able to participate in moderately vigorous sports. His epilepsy ceased and his anticonvulsants were discontinued. Serial electrocardiograms showed decreasing right ventricular forces, and chest x-ray films a diminution of his cardiomegaly. A third cardiac catheterisation, performed when the patient was 15 years of age, showed that his pulmonary artery pressure was only 57/16 mmHg.
At the time of the present study the patient was 18 years old, asymptomatic, and working as a service station attendant. His physical examination, chest x-ray, and electrocardiogram were normal (Fig. 1B ).
An M-mode echocardiogram showed a normal pulmonary 'a' wave but slightly prolonged right ventricular systolic time intervals (pre-ejection period/ right ventricular ejection time = 0 40 (normal 0 3)9).
Pulmonary function and exercise tolerance (modified Bruce protocol) were appropriate for his age. A sleep study revealed no nocturnal hypoxia and no epileptiform activity. Cardiac catheterisation showed normal pulmonary artery pressure and pulmonary vascular resistance (Table) . Supine exercise on a bicycle ergometer produced a maximum pulmonary artery pressure of only 34/14 mmHg with a simultaneous systemic artery pressure of 133/89 mmHg. Exercise decreased the pulmonary vascular resistance from 2A4 U/M2 at rest to 1'8 U/M2, with a work load of 450 kg m/min. A pulmonary wedge angiogram showed a single small filling defect consistent with an old thromboembolus (Fig. 2) 
Discussion
This is, to our knowledge, only the second published case of documented spontaneous resolution of idiopathic pulmonary hypertension. The pulmonary wedge angiogram provides the only clue to its possible aetiology. In view of his youth, negative lung scan, and absence of thrombophlebitic symptoms, however, it is difficult to be certain that pulmonary thromboemboli were the cause of his pulmonary hypertension. The role of the epilepsy and anticonvulsive therapy is equally uncertain. Though phenytoin has been shown to abolish the pulmonary vasoconstriction in response to acute hypoxia in dogsl there is little evidence to suggest that this drug altered our patient's clinical course. He had been taking it for several years before the onset of his progressive symptoms, continued it during a period of improved exercise tolerance, and despite discontinuing it underwent resolution of his pulmonary hypertension. Since the patient described by Bourdillon and Oakley8 also presented at about the same age and became asymptomatic by the age of 19, it is tempting to speculate about the role of hormones and growth factors in altering the course of this disease.
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